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OBJECTIVE:
To study the age and gender distribution of colorectal tumor type, location, and stage of colorectal tumors among urban minorities.
DESIGN:
Retrospective analysis of a database of 4,043 consecutive colonoscopies performed over a 2-year period.
PARTICIPANTS/MEASUREMENTS:
Of study participants, 99% were Hispanic or African American and two-thirds were women. Age, gender, colonoscopy findings, and biopsy results were analyzed in all study subjects. Outcome measures are expressed as odds ratios (OR) with 95% confidence intervals (CI).
RESULTS:
Colonoscopies, 2,394 (63.4%), were performed for cancer screening. Women had higher visit volume adjusted odds to undergo colonoscopy (OR 1.35; CI 1.26-1.44, P<.001). Individuals, 960 (23.7%), had adenomas, and 82 (2.0%) had colorectal cancer. Although cancers were outnumbered by adenomas in the colon proximal to splenic flexure (OR 0.48; CI 0.29-0.80 P=.002), 51% of all abnormalities and 35.4% of cancers were found in this region. Of cancers, 75% belonged to AJCC stage 0 to 2. Men had higher odds for both adenomas and cancers (OR 2.38, CI 2.0-2.82, P<.001). More polyps occurred at a younger age. Of the cancers, 38% were noted among the 50-to 59-year-old subjects. However, the odds of colorectal cancers were higher at age greater than 70 years (OR 1.91; CI 1.09-3.27, P<.05), specifically among men (OR 2.27, 95% CI 1.07-4.65, P<.05).
CONCLUSION: Our study of colonoscopies demonstrates lower odds of colonoscopy after adjusting for visit volume and greater predilection for colorectal cancer among urban minority men. Although older individuals were more likely to have colorectal cancer, a high percentage of colorectal tumors were noted at a younger age. These findings emphasize the vital need for preventive health education and improving early access to colorectal screening among urban minority men. A large proportion of colorectal tumors were found proximal to splenic flexure, which supports colonoscopy as the preferred method for colorectal cancer screening in the urban minority population in New York City. 
BACKGROUND
Colorectal cancer is common and a leading cause of cancerrelated deaths among the minority population in the United States (US). 1 Despite recent advances, disparities in colorectal cancer incidence, health care access, and death rates persist across race and gender. Although in the last decade death rates from colorectal cancer have decreased in the United States, death rates among Hispanics have not declined significantly as in non-Hispanics (0.7% versus 1.8%, respectively). 2 The overall age-adjusted incidence rate of cases diagnosed in years 2000-2003 was 52.4 per 100,000 per year. With respect to gender, men of all races have a higher incidence rate of colorectal cancer compared to women nationwide. The gender-specific differences in incidence are more pronounced among minorities. Incidence rates by race and sex in 2000-2003 were: all races 61.7 per 100,000 men, 45.3 per 100,000 women; African Americans 72.9 per 100,000 men, 56.1 per 100,000 women and Hispanics 47.3 per 100,000 men, 32.7 per 100,000 women. 3 Gender differences in colon cancer incidence are also seen among New Yorkers despite the fact that colon cancer screening rates are similar in both men and women in this population. 4 Studies among Hispanics have shown that colorectal cancer is less likely to be diagnosed at an earlier stage than in nonHispanic whites. 5 In New York City, mortality is higher at a younger age among minority African Americans. 6 However, data on age distribution of colorectal tumors among US minority groups are limited.
As the urban minority population is on the rise in the United States, 7 it is important to study the differences in colorectal tumor incidence and death in them. This will require an understanding of the demographic and pathologic features of colorectal tumors among minority subjects. Data on colorectal tumor type, location, and cancer stages have not been analyzed in detail among the urban minority. Low colonoscopy rates that are reported among minorities have resulted in limited information on colorectal tumors in this population. 8 We therefore would like to present the analysis of our large data set on colorectal tumors detected by colonoscopy among minority subjects after successful intervention to improve their access to colonoscopy in our inner city urban health care setting. 9 
OBJECTIVE
The aim of this study is to analyze data on colorectal tumors and demographic characteristics, namely, age and gender, and examine the type, location, and stage of colorectal tumors within a large consecutive sample of urban minority subjects who underwent colonoscopy at a community-based teaching hospital setting in New York City.
METHODS
We conducted an observational study using data from all patients who underwent colonoscopy between During the study period between May and September 2003, a multipronged intervention to increase the number of screening colonoscopies, including patient navigators, a streamlined direct referral system, and gastrointestinal (GI) suite enhancements, took place to improve access for colorectal cancer screening and diagnosis. Current guidelines on colorectal tumor screening and diagnosis were reviewed with faculty and house staff, and referral to colonoscopy was emphasized. Immediately after the interventions, there was a dramatic decline (from 67% to 5%) in the broken appointment rates for both screening and diagnostic colonoscopy. The likelihood of keeping the appointment for colonoscopy after the patient navigator intervention increased by nearly threefold, and the rate of screening colonoscopies increased by twofold. The screening colonoscopy coverage, provided by our facility among persons aged 50 and over in surrounding ZIP codes increased from 5.2% to 15.6% (Table 1) .
Informed consent was obtained, and participants underwent colonoscopy after adequate bowel preparation. Subjects with unsatisfactory bowel cleansing or incomplete examination were excluded from the database. Among all referrals, about 92% of subjects completed colonoscopy successfully. All lesions were sampled, and specimens were sent for histopathology examination at our institution. All health information, including endoscopic results, was available on a computerized electronic medical record system. Neoplastic lesions included adenocarcinoma and adenoma of any size or type. All other types of polypoid findings (such as hyperplastic or inflammatory polyps) were considered non- (1) assisted patients in completing paperwork for preadmission testing (2) schedule appointments, (3) and provide appointment reminder immediately prior to the scheduled appointments (4) facilitate referrals either through the GI or colorectal clinic GI suite enhancements as follows:
(1) The screening colonoscopy coverage provided by this facility among persons aged 50 and over in surrounding zip codes increased from 5.2% to 15.6%
(1) addition of more equipment such as colonoscopes and video processors (2) colonoscope cleaning was moved from the basement to the GI suite resulting in faster turn around time and less potential for damage to the colonoscopies (3) GI suite recovery areas were redesigned such that one RN could now monitor at least 4 patients (4) an anesthesiologist performs the required moderate sedation and completes all paperwork (reducing the procedure time by an estimated 10 to 15 minutes per case)
neoplastic. The anatomic site of lesions was also analyzed with respect to their location proximal or distal to splenic flexure of the colon. Colon cancer staging was performed according to the American Joint Committee on Cancer (AJCC) recommendations for staging using the tumor, node, metastasis (TNM) classification. 10 Information on variables such as age, gender, number of polyps (hyperplastic and adenomatous), colorectal adenocarcinoma, and the location of adenomatous polyps and adenocarcinoma in the colon was gathered from all study subjects. Database management and all statistical analyses were performed with Microsoft Excel and Stata Software, respectively.
All colonoscopy reports, regardless of the method of referral or indication, were analyzed based on demographic features among the study subjects. Colorectal lesions were stratified according to age group and gender of the subjects. Outcomes were expressed as proportions and compared using odds ratios and 95% confidence intervals. Statistical analysis was performed using Chi square test for categorical variables. A P value of <.05 was considered significant.
RESULTS
We analyzed data on 4,043 consecutive subjects who underwent colonoscopy during the 2-year study period. About 99% of our study sample included minority New Yorkers of Hispanic and Afro-American background. Only 1% of our subjects were from Caucasian or Asian background. Of the subjects, 68% were women, and 32% were men. Of all the colonoscopy referrals, 63.4% were for colorectal cancer screening (Table 2) .
Indications for Colonoscopy
Of colonoscopies, 2,394 (63.4%) were for colorectal cancer screening. The remaining 1,649 (36.6%) colonoscopies were referred for a variety of diagnostic indications (Table 3) .
Colonoscopy Access
Access to colonoscopy improved threefold for eligible subjects in our referral population. 9 Colonoscopy rate for colorectal cancer screening was 63.4% of all procedures among both men and women during the study period. Between both sexes, women outnumbered men (68% versus 32%). Women underwent more screening and diagnostic colonoscopies compared to men. We estimated that 22% of women and 14% of men above 50 years of age and who received health care in our institution during the study period underwent colonoscopy. The total clinical encounters among patients above age 50 years seen in our institution during the study period was 40,208 visits (62%) among women and 25,034 visits (38%) among men.
When adjusted for total number of patient visits by gender, females were at statistically significant higher visit volume adjusted odds to have colonoscopy (OR 1.35; P<.001; 95% CI 1.26-1.44), including both screening (OR 1.41; P<.001; 95% CI 1.25-1.54) and diagnostic colonoscopy (OR 1.23; P<.001; 95% CI 1.11-1.37).
Of all subjects who underwent colonoscopy, 3,436 (84.5%) were Hispanics and 586 patients (14.5%) were African Americans. Less than 1% of the subjects in the database were of Caucasian or Asian origin. After adjusting for distribution of population in the neighborhood, Hispanic Americans were at significantly higher odds for undergoing colonoscopy compared to African Americans (OR 2.23; P < .0001 95% CI 2.03-2.45). Of note, there was no significant difference between Hispanic and African-American patients with respect to detection of cancers (OR 1.09; P=NS; 95% CI 0.57-2.30).
Colonoscopy Results
A total of 1,042 study subjects (25.9%) had an abnormal finding on colonoscopy, namely, polyps or cancer. Of them, 960 individuals (23.7% of total) were found to have polyps, and 82 (2.0%) had colorectal cancer.
Among the 960 subjects who had polyps, 590 individuals had adenomatous polyps (61.5% of those with polyps and 14.5% of all patients), whereas 370 individuals had hyperplastic polyps (38.5% of those with polyps and 9.2% of all patients). Among the 590 subjects with adenomatous polyps, precancerous tubulo-villous features were noted among 92 individuals, whereas 498 had tubular adenomas (Table 4) .
Location of Colorectal Tumors
More than half (51%) of the significant abnormal findings on colonoscopy in our subjects were noted proximal to the splenic flexure. About 35.4% of cancers (29/82) were found proximal to splenic flexure, but cancerous lesions were outnumbered by adenomatous polyps among lesions in this region (OR 0.48; P value .002; 95% CI 0.29-0.80).
Ascending colon was the most common site (25.4%) for adenomatous polyps followed by sigmoid and transverse colon. Among cancer cases, 32.9% of lesions were in the sigmoid colon, followed by 19.5% of cancers in the ascending colon. One-fifth (18.3%) of the cancers could be detected on bedside digital ano-rectal examination or proctoscopy. Significantly fewer cancers compared to adenomas were noted in the transverse colon. (OR 0.29; P<.01; 95% CI 0.09-0.74) A statistically nonsignificant increase in cancers was also observed on colonoscopy in the sigmoid colon when compared to polyps (OR 1.53; P=.09; 95% CI 0.81-3.06) ( Table 5 ).
Stage of Colon Cancer
About one-third of all cancers (35.3%) belonged to AJCC stage 0, which were cured by endoscopic resection upon biopsy in such cases. Of all cancers, 40% were AJCC stage 1 and 2. Another 24.7% of cancers were noted to be in advanced AJCC stage 3 (12.9%) or stage 4 (11.8%).
Gender and Colorectal Tumors
Men, 328, and 344 women were noted to have abnormal lesions. Gender difference between adenomas and cancers was highly significant in our study. Men were found to have higher adjusted odds for detection of all lesions including adenomas and cancers for both screening and diagnostic colonoscopy (OR 2.38, 95% CI 2.0-2.82, P<.001) ( Table 6 ).
Age and Colorectal Tumors
More polyps were noted in the younger age groups (42.9% in 50-59 years; 38.5% in 60-69 years; and 18.6% in >70 years). Cancers, 31 (38%), were noted in the 50-to 59-year age group, whereas the 60-to 69-year group had 26 cancers (32%). Cancers, 25 (30%), were seen in the >70 years group. The odds for cancer were higher among subjects above 70 years of age (OR 1.91; P<.05; 95% CI 1.09-3.27) Stratified analysis by gender was performed in subjects below and above 70 years of age to analyze the independent effects of age and gender on colorectal tumors. Men aged more than 70 years had statistically significant higher odds of colon cancer (OR 2.27, 95% CI 1.07-4.65, P<.05), whereas the odds among women in these age groups were not different (OR 0.9, 95% 0.35-2. 13, P=NS). Furthermore, men were found to have significantly higher odds for all lesions, adenomas, and cancers within any age group (Table 7) .
DISCUSSION
In this study, we have presented the data on colonoscopies done at our institution over a 2-year period. Our study sample reflects the trend within our institution's patient demographic profile and our neighborhood multiethnic population distribution of approximately 70% Hispanics, 25% African American, and 1.3% White Americans. 11 Colonoscopy data on minority New Yorkers is limited. 8 In this study, we have presented the colonoscopy results on colorectal tumors from one of the largest series of Hispanic and African-American patients in an inner city urban area reported in the United States.
Colonoscopy Access
The combined rate in the US general population for colon cancer screening by colonoscopy or sigmoidoscopy in year 2000 was about 38%. 12 The reported rate of screening for colorectal cancer by colonoscopy in adult practice settings is only about 12.5%. 14 Using the system interventions described earlier, the overall colorectal screening coverage provided by our facility among persons aged 50 and over in surrounding ZIP codes increased from 5.2% to 15.6%. 9 The female predominance in our study can be explained by multiple factors. The neighborhood population consists of 54% women, 11 and more women (58% of all study subjects and 62% of all visits) utilize our ambulatory care clinic and in-patient services than men. Women had higher odds of undergoing colonoscopy compared to men in our study. This mirrors the population trends that minority men have generally lower colonoscopy rates than women in New York City. 4 The lower rates of screening among both genders in minority population Colorectal cancers 82 2.0 has been attributed to income level, education, health insurance coverage, provider and system barriers, language proficiency and acculturation factors, beliefs about cancer, fatalism, family-centered values, and existing social support networks. 15 We believe that male gender may be an independent factor in predicting delayed utilization of colonoscopy services in this population in New York City. The factors leading to lower rates of colonoscopy among these men require further investigation. According to US national estimates, only 31% of Hispanics undergo either colonoscopy or sigmoidoscopy as screening procedure for colorectal cancer compared to 35% African Americans and 39% Whites. 12 Of all subjects who underwent colonoscopy in our study, a majority of them (85%) were Hispanics. This represents colorectal cancer screening in an estimated 21% of our eligible Hispanic American subjects by colonoscopy alone. We also noted significantly higher adjusted odds of Hispanic Americans for undergoing colonoscopy compared to African Americans in our sample. US national estimates of gastrointestinal endoscopy rates among Hispanics have been reported to be higher than African Americans. 12 Target population studies have shown that Hispanic women are engaged in relatively high level of cancer preventive behavior, even though their knowledge was limited. Many of these subjects have poor insight regarding cancer, which impacts on preventive behaviors. 13 We believe that the increased odds of colonoscopy in Hispanics could be related to the positive effect of the multipronged intervention on their preventive behaviors.
Colonoscopy Results
Our patients had more colorectal cancers (2% of all subjects) compared to other colonoscopy series. 16 Based on our study results, we estimate that about 20 colorectal cancers would be detected per 1,000 colonoscopies annually in our reference population. However, the proportion of patients who were found to have adenoma (23% of all subjects) is similar to other series reported in literature. 7 
Location of Colorectal Tumors
More than half of adenomas and one-third of cancers were detected proximal to the splenic flexure, supporting the need for colonoscopy instead of sigmoidoscopy as a procedure of choice for detection of precancerous or cancerous lesions of the colon in this population. These findings are supported by results from other recent studies. 17 Of note is the finding of approximately 18% of cancers in the ano-rectal area, stressing the importance of simple digital rectal examination with or without bedside proctoscopy in screening for early lesions in this population.
Stage of Colorectal Cancer
Majority of lesions (75.3%) detected this study were at AJCC stage 0 to 2, representing definitive cure after removal by endoscopy or surgery. This finding calls for intensive measures to promote early detection of curable lesions by removing all barriers to screening.
Gender and Colorectal Cancer
On comparison of abnormalities by gender, minority men were statistically more likely to have any abnormality, overall, including colorectal cancer on colonoscopy. Conversely, women in our study were more likely to have an adenoma. Stratified analysis confirmed that minority men of age more than 70 years were more likely to have cancer than younger men, without any difference among women of different age groups. This finding is consistent with the rising trend in the annual percentage rates of colorectal cancer among Hispanic men (+0.5%) compared to the decrease seen among Hispanic women (0.1%) in the last three decades in the United States. 17 Gender-related health behavior difference might have led to delayed diagnosis among minority men in our inner city community.
Age and Colorectal Cancer
Despite more cancer in the elderly in our study, about 70% of all cancers detected were among individuals less than 70 years of age as opposed to the general trends of more colorectal tumors in the elderly. 18 Men were noted to have high proportion of cancers at a younger age. Given our current knowledge of the long precancerous stage of colorectal cancer, and based on our findings of gender differences in colorectal lesions, we believe that a lower age limit for screening of colorectal tumors among minority men may be appropriate. Our study has the following limitations. In our hospitalbased practice, there is a possibility of referral bias because of patient factors such as selection of patients with better health care seeking behaviors and system factors such as medical insurance, the lack of which can be a barrier to screening or diagnostic testing. However, an institution-wide intervention was successfully implemented to remove system barriers and improve referral to colonoscopy. Also, active provider participation in colonoscopy referral is likely to limit the selection bias because of factors such as care-seeking behavior among patients. We do not have sufficient data on White and Asian or Indian Americans. Conversely, our study included a large number of minority subjects. Although, our study was limited to one institution, study subjects were from a wide referral base including community-based clinics, hospital based clinics, and in-patient services, and hence, results could be 
CONCLUSION
Our study presents one of the largest case series of consecutive colonoscopy findings to be reported to date in a Hispanic and African-American population sample from an urban hospital, following the implementation of a highly successful intervention to improve access to colonoscopy among urban minorities. Our findings highlight the predisposition of urban minority men to colorectal cancer that is notable even among younger age groups and the lower rates of colonoscopy among them. A critical need for increased access and health education promotion for colorectal screening therefore exists in this population. Also, a significant proportion of cancerous lesions were noted proximal to the splenic flexure in our patients. These results raise the issues of earlier screening age and the need for colonoscopy as a preferred screening method for colorectal cancer among urban minority men in the United States. To confirm this hypothesis, prospective controlled studies will be required.
